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PREFACE

The investigation covered by this report was an evaluation of the Filterite cartridge
(CA4P-U'2-U-ECIJ, a carbon-containing filter, for the removal of the hydrocarbon taste
and odor from potable water contaminated with diesel fuel. Work covered by this report
was conducted under Project/Task IL162733AH20-EW, "Water and Wastewater
Management/Investigate Cartridge Filters."

The investigation was conducted by personnel of the Petroleum and Environmental
Technology Division. Energy & Water Resources Laboratory, US Army Mobility Equip-
ment Research and Development Command (MERADCOM), Fort Belvoir, Virginia. The
investigation was directed by Mr. Maurice Pressman. Project Engineer. Mr. Peder B.
Pedersen. Engineering Technician, set up the equipment. Mrs. Elizabeth Radoski,
Chemist. conducted the tests.
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THE REMOVAL OF HYDROCARBON TASTE AND ODOR

FROM POTABLE WATER BY REPLACEABLE CARBON

CONTAINING FILTER CARTRIDGES

1. INTR( ))UCTI( N

1. Objective. The objective (if this investigation was to dletermnie the effectiveness
(of the 1'ilterite Cartridge (:40P-W*2-U-E(;lU. a replaceable varbon-containing filter. for
ie renioval of hyd~rocarbo4n taste and odor front drinking water made undrinkable by

die-el fuel contamination. Tests conducted Were part of a test program evaluating P()L
tatiker cleaning, anol water treatment p~rocedlures which would be reqluiredI to convert P( L
tnkers to) potable ii ater service ill contingency ojptrations.

2. Background. Tito investigation covered by this report was conducted as a
fi,1l414miq) to iii.tufdv. entitledl "tonversion of Army Fuel Tankers to Potable Water Ser-

%i(I.*'conucedduring the period July 1979 to uut17 ~ JntHlo h
Polve'e.o anid E:n'irontnental Technology Division. M ERAD)C( M. The objective of the
1Ila11 ime' cfigalioi %&. a oevaluate the adequacy of two cleaning methods for converting a

5HNO- allmi pietroleum tanker to potable water service. The Hall investigation was a joint
effor emiduo c mod bt' the U.S AXrmy Quartermaster School. ATSM-CI)-M and the Petroleum
aluo I nii ro nemina li Tehnology Iivision. Energy and Water Resources Laboratory,
111', H I1 IW)t 1 I. T[he ini fsligation was conducled as parl of the TR.AI)OC( Concept Evalua-
limIr Program. No. 'l'l1IS9CEP01 1. Two N1857 series tankers were obtained through

I ' l R %IM i )M. A~arren. NMichigan. These two semitrailer tanks. 5000-gal capacity

vilch I ai N190b7. bulk hauil mnodel, and anl M969. automotive fuel-dispensing miodel), had
otwlaioleo loaol. of liv.eI fuel and leaded niogas. The M967 bulk haul model semitrailer

%% a. cvameol ith detergent ( MIL-l)-l 6791 C Type 1) uosing TB 0111I) 1031 as guidance
aitol -tam cleaned inl accordance with par. 52A(3) of 1115-7M0. The M969 (automotive
refuoeleri modtoel -inoitrailer was cleaned with a chemical solvent (25 gal of Product-Sol
Nl#. 91.3. an einl..llifirJ soll.elllldetergent mhixture). Based onl the data obtained during this

iii'.est igatiuon the fol~io'.in conclusions were drawn:

a. Iloth Ii leanm proocedlmres are acceptable for ('omiverting 5 000-gal fulel tankers-

to) Ipoptalle w. ater seri ire.

b,. Even though emiical analysis indicatedi that the water stored i lte tankers,.
mlet the polablle water standards of I'll VIFED 229. the water acquired taste and odor
%hirh made it unpalaaole.

4% ater umade uinpalatale by. traces (of residual fuel can be made palatable by

pasing it through granular activated carbon.



The investigation coveredi in tis~. report w as condncted to evaltiate the effectjvenes. of
the Filterite cartridge C14)P-V2-U-E( 11. at connmercialIv available varlbon-containingr
filter for the renmal oif the hydrocarbon taste and( odor front potable water contamninated
with diesel fulel.

11. INVESTIGATION

3. Subject. D~uring tests conducted inl June 1979. it was dIeionstrated thlat even
though P( )I tankers were vigoronsly cleanedI by dletergents or %ater-solublle jpetrodei
solvents anti thoroughly flushedl with tapl water, potable water stored in fte tankers took
onl anl objectionable hydIrocarbon taste and odor which muade the water unpyalatable ito a
panel of tasters. Laboratory tests indlicatedl that the laste and odor couldl be remjoved li

* passing lte water through granuilar-activated carbon coliinins. The investigation covere(I
-by this report was conducted to assess the p~ossibility of uising filter cartridIges cnann

Carbon for fte remnoval of taste andl hIor front fuel-contamninated water. The testing was
done byv Elizabeth Radoski during the period 25 Nov 80) to 5 Dec 80 at the Petroleumi anl(
Environinental Technologyv Division. Energy and Water Resources Lalboratorv. NfERAl)-
(( )M (Figure 1). Samiples were collected in styrofoami cups (Figuires I and 4).

4. Equipment. The following items of test eqiipnent were use(l:

a. 5(M-gal plastic tank j Figure 2).

I). 30-gal/inin electric pmpy (Figure 3) mnanuifactur-ed lh- Gouild. Inc.: (:enttir%
Electronic lDivision: St. Louis. M( 1 63106.

4% Filter hous6ing containing eight 10-in, filter tubes ((A0P-VV2-U-Et1Ij
mnarketed bv Filterite C orporat ion: Timonium. Maryland 21093 (Figure 4).

5. Procedure. Thel( S3(H)-gal tank was filledI with tap) water and contaminated with
I mg/I (of dliesel fulel. T[he contamiinated water was punniped through lte filter housing
equnippedl with thic Filterite cartridges. The filter effluent was sanipled at varions inter-
%als. Tfhe tini.' of saiuyding. temiperalture of sanipde. aml tast(- and odor observations were
reported.

Ill. RESU LTS

6. Test Data. The restults oitained in fte investigathin of evaluating the Filterite
cartridige ( ;.l-W2-t'-E( I I for remloval iif hyiilrocarlion taste and odlor fromt potable
water contminated with (liesel NOe are- given in the Appendix.
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Figure 2. 500-Gal plastic tank.



Figure 3. 30-Gal/min electric pump.
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Figure 4. Filterite Corporation open filter housing containing eight 40-in. filter cartridges.



I)Iscussioel. T .)IM)0-gai lank voeiimes of poetalele W~ater ceeiiaittiiated Witli

I nwIg diiesel ftiel %ee nan thromgh the filter unit. 'The test W ater had a streeuig hN'dreeear-

bo lastI ite an o1 f CCler. T he filIterect %%;ater %%it! free (if a ny ti jeet i' iat le t aste or o do r. The

14i ule of lCest %aler proesed' I oiiir ugl the samie ftitler cartrneidges is eq ciiv al te o 1%41
51 lI0l-a Imiker loeads eof water, Thec filters Were still Workcig effectively after p~assage ocf

101.00011 at e f i ate r. tlre'akthrlir ic et o t elisheel fori the Ftilt e'ni tivarl ri ige b ecause
efelIiccitaticen- 4cii the a ajiaele Witter for te~timg dlue tee atn area drengit condieitio~n. Resulats

iniceateel that thie 'a rbicet-I eart iw cg a rt rides Were e ffeeti'lkeer Iie remoev alI of I aste and14

eceter eatie'c lo th~ie addeitioncit* 1c I14 it' e thesel 6c4-1 (ee (it,. ptclale %a jer.

lice Xnctt 5'- -pi Nil,( '.II aiker i'. vquiilse'e Willi aitlern sep1 aratoer Il~igttrc 5s

1earit' ie t- dilitle'ic-wt -. Stvn. % cdelailed examallismc~ eof lic tCitker ' t cgilcecritig

I )i% i-jecc eefie' te Emr-, A~ 'aeler Hc'..cie'e' Liilratecrl imncatede that this. fitter sep1 aratoer

eCcI ictci-il fie- rettieiel atid re'ieicede Iei ai -iiiijple ho~i. ceeutaiaig I lie filter c'artridiges.

%sici %%er,' It-l'ed. Tis fitter cartriedge a.,''ntl- ceceiet -e'rle a, act effecetic ,micehing
filten fo Ow tte re itoe.al fii ejeet cina Ice t act e an Ocdoec l r frem .tt ater eli peti-ed fro cis 'e'actee

Figure 5. Army 5000-gal POL tanker with filter separation.

7



V. C()NCLUSIO N S

8. Conclusions. It is eon4"hided that:

a. Carbon-bearing filter cartridges effectively removed dfiesel fuel from potable

water contaminated with the addition of 1 mgl 1 of fuel.

h. P()L, taikers can he equipped with a single housing containing carbon-

Iwaring filter cartridges for tle conversion of cleanei tankers to potabhle water transport

serv ice.
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APPENDIX

DATA OF TESTING RESULTS

Initial obs~ervation of contaminated water:

* Oil filmt %isible on surface of water

* Stroing diesel fuel odor

0 T'asted like gasoline-taste remained on tongue for the day

9



SAMPLE TIME TEMP COMMENTS

Tank No. I Date: 25 Nov 80

5 min 180 C Radoski "No odor/No taste"

13 min I SO ( Radoski "No odor/No taste"

15 mil 180 c Radoski "No odor/No taste"

Tank No. 2 Date: 26 Nov 80

5 ill 1980 C Radoski "No odor/No taste"

13 min 1 0 C Radoski "No odor/No taste"

15 min 180 C flasle "No odor"

Tank No. 3 Date: 26 Nov 80

5 mill I " c Radoski "No odor/No taste"

10 mIin 160 C Radoski "No odor/No taste"

15 min 160 c Radoski "No odor/No taste"

Tank No. 4 Date 26 Nov 80

S min 140 C Radoski "No odor/No taste"

10 mill 140 C Radoski "No odor/No taste"

15 mil 140 C Radoski "No odor/No taste"

Tank No. 5 Date: 2 Dec 80

5 mill 190, C Radoski "No odor/No taste"

10 main 190 C Radoski "No odor/No taste"

15 min 190 C Radoski "Potable Water"

Tank No. 6 Date: 2 Dec 80

5 mill 140 C Radoski "No taste/No odor"

10 miin 140 C Radoski "No taste/No odor"

15 nin 140 C Radoski "No taste/No odor"

Tank No. 7 Date: 2 Dec 80

5 mill 160 C Radoski "No taste/No odor"

10 min 160 C Radoski "No taste/No odor"

15 mini 160 C Radoski "No taste/No odor"

Tank No. 8 Date: 2 Dec 80

S min 140 C Radoski "No taste/No odor"

10 rin 140 C Radoski "No taste/No odor"

15 min 140 C Radoski "No taste/No odor"
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SAMPLE TIME TEMP COMMENTS

Tank No. 9 Date: 3 Dec 80

5 mill 160 C Radoski "No taste/No odor"

10 min 160 C Radoski "No taste/No odor"

15 min 160 C Radoski "No taste/No odor"

Tank No. 10 Date: 3 Dec 80

5 min 140 C Radoski "No taste/No odor"

10 win 140 C Radoski "No taste/No odor"

15 rin 140 C Radoski "No taste/No odor"

Tank No. I Date 3 Dec 80

5 min Io " ( Radoski "No taste,'No odor"

10 win 1,> C Radoski "No taste/No odor"

15 rin 11,0 c Radoski "No taste/No odor"

Tank No. 12 I)ate 3 Dec 80

5 min to C Radoski "No taste/'No odor"

10 min I (' Radoski "No taste 'No odor"

15 min I (" [skelhnd "No taste/No odor"

Tank No. 13 Date: 4 Dec 80

5 rin 140 C Radoski "No taste/No odor"

10 rin 140 C Radoski "No taste/No odor"

15 rin 140 C Radoski "No taste/No odor"

Tank No. 14 I)ate: 4 Dec 80

5 rin 130 C Radoski "No taste/No odor"

10 rin 130 C Radoski "No taste/No odor"

15 win 130 C Davey ")rinkable"

Tank No. 15 Date: 4 Dec 80

5 rin 130 C Radoski "No taste/No odor"

10 rain 130 C Radoski "No taste/No odor"

15 rin 13" C Radoski "No taste/No odor"

Tank No. 16 Date: 4 Dec 80

5 rin 140 C Radoski "No taste/No odor"

10 rin 140 C Radoski "No taste/No odor"

15 win 140 C Radoski "No taste/No odor"
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SAMPLE TIME TEMP COMMENTS

Date: 5 Dee80

Tank No. 17

140 C Radoski "No taste/No odor"

5 rin m14 C Radoski "No taste/No odor"

10 min 140 C Radoski "No taste/No odor"
15 rain

Tank No. 18 
Date: 5 Dec 80

130 C Radoski "No tast-/No odor"

5 rin 130 C Radoski "No taste/No odor"

10 min 130 C Radoski "No taste/No odor"

Date: 5 Dec 80

Tank No. 19

120 C Radoski "No taste/No odor"

5 min 12 C Radoski "No taste/No odor"

10 min 120 C Pressman "No taste/No odor"
15 min10

Tank No. 20 
Date: 5 Dec 80

1 20 C Radoski "No taste/No odor"

5 min 120 C Radoski "No taste/No odor"

10 min 120 C Eskelund "Good Potable Water"
15 rain 2C

12

A~.k--~



DISTRIBUTION FOR MERADCOM REPORT 2334

No. Copies Addressee No. Copies Addressee

Department of Defense 1 Director
US Army Materiel Systems

Director, Technical Information Analysis Agency

Defense Advanced Research ATTN" DRXSY-CM

Projects Agency Aberdeen Proving Ground, MD

1400 Wilson Blvd 21005

Arlington, VA 22209
Director

12 Defense Technical Info Ctr US Army Materiel Systems

Cameron Station 
Analysis Agency

Alexandria, VA 22314 ATTN DRXSY-MP
Aberdeen Proving Grounds, MD

Department of the Army 21005

Commander, HQ TRADOC I Director

ATTN" ATEN-ME US Army Engineer Waterways

Fort Monroe, VA 23651 Experiment Station
ATTN: Chief, Library Branch

I IQDA (DAMA-AOA-M) 
Technical Info Ctr

Washington, DC 20310 Vicksburg, MS 39180

HQDA (DALO-TSM) 
Commander

Washington, DC 20310 US Army Armament Research

and Dev Command

HQDA (DAEN-RDL) 
ATTN: DRDAR-TSS No. 59

Washington, DC 20314 Dover, NJ 07801

HQDA (DAEN-MPL-T) 
Commander

Washington. DC 20314 US Army Troop Support &

Aviation Materiel Readiness Coin

Commander 
ATTN: DRSTS-MES (1)

US Army Material Readiness Cmd 4300 Goodfellow Blvd

ATTN: DRCDE-E St Louis, MO 63120

5001 Eisenhower Ave

Alexandria, VA 22333 Director
Petrol & Fid Svc Dept

Technical Library 
US Army Quartermaster School

Chemical Systems Lab Fort Lee, VA 23801

Aberdeen Proving Ground. MDl

2(010 
-' Q, 193d Infantry Brigade (Pan)

ATTN: AFZU-FE
APO Miami 34004

13



No. Copies Addressee No. Copies Addressee

2 Special Forces Detachment. I Commander and Director

urope 
LSA FESA

ATTN; PBO ATTN: FFSA-TS

APO New York 0-050 Fort Belvoir, VA 22060

2 Engineer Representative Director

USA Research & US Army TRADOC

Standardization (;roup (Europe) Systems Analysis Activity

Box 65 ATTN: ATAA-SL ITech Lib)

FPO 09510 White Sands Missile Range, NNI

88002

('ommander
Rock Island Arsenal ItQ. USAFUR & Seventh Army

ATTN: SARRI-LPL Deputy Chief of Staff. Engineer
Rock Island, IL 61201 ATTN: AEAFN-MT-P

c APO New York 04403
IIQDA
ODCSLOG ItQ, USAELR & Seventh Army

DA LO-TSF Deputy Chief of Staff. Operations

Room IE588 ATTN: A-A(GC-FMD

Pentagon, Washington. DC APO New York. 09403

20310 MERADCOM

Plastics Technical Evaluation CITr

ARRADCOM, Bldg 3401 Commander. DRDME-Z

ATTN: A.M. Anza)one Technical Director. DRI)MI--ZT

Dover, NJ 07801 Assoc Tech Dir/R&D, DRDMI -ZN

Assoc Tech Dir/Engrg & Acq,

Colmandall t DRDME-ZE

US Army Engineer School Spec Asst/Matl Astr, DRDME-Z(;

ATTN: ATZA-CDD Spec Asst/Scs & Tech, DRDM[-ZK

Fort Belvoir, VA 22060 CIRCULATE

Commander 
Chief, Ctrmine Lab. DRDMi--N

Ileadquarters. 39th FEngineer Chief, Engy & Wtr Res Lah. DRDME-G

Battalion (Cbt) Chief, Elec Pw" Lab, DRI)ME-F

Fort I)evens, MA 01433 Chief, Camo & Topo Lab. DRDMF-R
Chief, Mar & Br Lab. DRDME-M

President Chief, Mech & Constr Fqpt Lab.

US Army Armor and DRDME-1t

Enigieer Board Chief, Ctr Intrus Lab, DRDME-X

ATTN: ATZK-A-PD-E Chief, Matl Tech Lab. DRDMI-V

Fort Knox, KY 40121 Dir. Product A&T Directorate,
DRDMI--T

CIRCULATE

14



No. Copies Addressee

2 Engy & Wtr Res Lab. DRDME-G

30 Pet & Envir Tech Div. DRDME-GS

3 Tech Reports Ofc, DRDME-WP

3 Security Ofc (for liaison officers),
DRDME-S

2 Tech Library, DRDME-WC

I Programs & Anal Dir, DRDME-U

I Pub Affairs Ofc, DRDME-1

I OfC of Chief Counsel, DRDME-L

Department of the Navy

Library (Code LO8A)
Civil Engineering Lab
Naval Construction Battalion Ctr
Port Ilueneme, CA 93043

Department of the Air Force

Chief, Lubrication Br
Fuels & Lubrication Div
ATTN: AFWAL/POSL
Wright-Patterson AFB, OI 45433

Department of Transportation
Library, FOB IOA, M494-6
800 Independence Ave., SW
Washington, DC 20591

15



~IL~


